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matte there produced is the collector for the gold and silver, arid it is found that here, too, the gold is absorbed more readily than the silver. In lead smelting, however, the lead is more efficient than the matte in extracting the gold, as its ability to take up this metal in solid solution is very marked. This will be seen to be in accordance with what has already been said concerning the gold-lead alloys.
The impurities in lead bars, with the exception of silver and gold, collect nearer the top than the bottom when the bars are slowly cooled, the differentiation being probably due to the differences in the specific gravities of the various constituents. Hofman1 quotes figures to show that the precious metals concentrate more on the bottom when the bars are rapidly cooled. This liquation or, more correctly, segregation makes it necessary that due precautions should be taken in sampling such bars, in order to obtain a representative portion (see Sampling, Chap. XX.),
In the Pattinsonisation of lead containing gold, the eutectic alloy containing 14-8 per cent, of gold remains as the mother liquor, which cannot be enriched beyond this point. The gold is separated from the alloys by cupel-lation (q.v.), or by dissolving the lead in nitric acid.2
Gold and Magnesium.—According to Vogel and Urasow,3 compounds are formed, the melting points of which are as follows :—
TABLE  IX.

Vogel.
AuMg, . AuMg2>
1,160° C.
796° C.
AuMgJ
830° 0.
Urasow.
1,150° C.
788° C. 798° C. 818° C.
The reaction between gold and magnesium is violent, and both investigators had recourse to special methods. Vogel melted the magnesium in an atmosphere of hydrogen and added the gold to the melt in small quantities. He found that alloys containing less than 27 per cent, of magnesium did not attack the porcelain tubes, even at 1,300° C., but that those containing more than this amount formed magnesium silicide very readily with the silica of the enclosing vessels. Urasow heated the components in the proportion required to form the compound AuMg in a graphite crucible enclosed in an iron cylinder provided with a screw cap. Combination occurred at 700° C., and to the melt sufficient gold or magnesium was added under a layer of fused alkali chloride to form any particular alloy. The melting under these conditions was quiet.
Gold forms solid solutions with magnesium up to about 30 atomic per cent, of the latter metal (or about 5 per cent, by weight). The eutectic between pure gold and the point of formation of the compound AuMg at 1,150° C. occurs at 827° C., corresponding to a concentration of 5-7 per cent, of mag-
1H. 0. Hofman, Metallurgy of Lead (5th edition), p. 347.
2 For full particulars of the Pattinson and zinc processes of separating gold and silver from lead, see Collins, op. cit.
3 Vogel, ZeiUch. anorg. Chem., 1909, 63, 1C9-183; Urasow, ibid., 1909, 64, 375-3% ; Vogel and Urasow. ibid., 1910, 67, 442.

